Identification of the human liver cytochrome P450 isoenzymes responsible for the 5-methylhydroxylation of the novel anti-fibrotic drug AKF-PD.
Identification of cytochrome P450 isoforms (CYPs) involved in flourofenidone (5-methyl-1-(3-fluorophenyl)-2-[1H]-pyridone, AKF-PD) 5-methylhydroxylation was carried out using human liver microsomes and cDNA-expressed human CYPs (supersomes). The experiments were performed in the following in vitro models: (A) a study of AKF-PD metabolism in liver microsomes: (a) correlations study between the rate of AKF-PD 5-methylhydroxylation and activity of CYPs; (b) the effect of specific CYPs inhibitors on the rate of AKF-PD 5-methylhydroxylation; (B) AKF-PD biotransformation by cDNA-expressed human CYPs (1A2, 2D6, 2C9, 2C19, 2E1, 3A4). In human liver microsomes, the formation of AKF-PD 5-methylhydroxylation metabolite significantly correlated with the caffeine N3-demethylase (CYP1A2), chlorzoxazone 6-hydroxylase (CYP2E1), midazolam 1'- hydroxylase (CYP3A4), tolbutamide 4-hydroxylase (CYP2C9), and debrisoquin 4-hydroxylase (CYP2D6) activities. The production of AKF-PD 5-methylhydroxylation metabolite was completely inhibited by a-naphthoflavone (a CYP1A2 inhibitor) with the IC50 value of 0.12 μM in human liver microsomes. The cDNA-expressed human CYPs generated different amounts of AKF-PD 5-methylhydroxylation metabolites, but the preference of CYP isoforms to catalyze AKF-PD metabolism was as follows: 2D6 > 2C19 > 1A2 > 2E1 > 2C9 > 3A4. The results demonstrated that CYP1A2 is the main isoform catalyzing AKF-PD 5-methylhydroxylation while CYP3A4, CYP2C9, CYP2E1, CYP2C19, and CYP2D6 are engaged to a lesser degree. Potential drug-drug interactions involving CYP1A2 may be noticed when AKF-PD is used combined with CYP1A2 inducers or inhibitors.